
Journal of Electrical Engineering and Computer Sciences ISSN: 2528-0260 

Vol. 5, Issue 2, December 2020  p.845-864 

845 
 

GEOGRAPHIC INFORMATION SYSTEM MAPPING OF 

HOUSING LOCATIONS USING WEB-BASED BREADTH FIRST 

SEARCH ALGORITHM 

(Case Study: Sidoarjo Regency) 

1Informatics Engineering Study Program, Faculty of Engineering 

 

ABSTRACT 

 

Sidoarjo Regency as one of the cities with an increasingly dense population and the needs of people who want 

to find information about housing quickly, makes a Geographical Information System indispensable, especially in 

terms of finding housing locations. Therefore, the authors create a web-based housing geographic information system 

in Sidoarjo Regency using Breadth First Search to design the system interface and logic, MySQL for database system 

design and Bing Api for mapping. Information presented in the form of housing names, addresses, photos of housing, 

pictures of house types, house plans, availability and prices of each type of house. With the GIS (Geographical 

Information System), it is hoped that the public can more easily and quickly get housing information in Sidoarjo 

Regency. The results of this study show the details of the housing location from the user's location according to the 

radius to be selected and know the approximate distance of travel time to the residential location. 
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I.  INTRODUCTION 

1.1 Background Research 

Sidoarjo Regency is a regency located in East Java Province. The geographical location of Sidoarjo Regency 

is very close to and directly adjacent to the metropolitan city as well as the capital of East Java Province, namely the 

city of Surabaya. As a buffer city of the city of Surabaya, Sidoarjo Regency makes a very good and strategic investment 

land in the East Java Region. 

The large number of property developers in Sidoarjo Regency makes housing buyers have to select the many 

criteria they want. The process of buying a house is very important for prospective buyers who make the wrong 

decision. To overcome helping prospective buyers choose the desired criteria, an information system that is capable of 

integrating and processing non-spatial and spatial data is needed, especially the mapping of housing with public 

facilities, education buildings and health buildings. This is what causes prospective buyers to have limited information 

about buying a home. A media that can deliver information related to the mapping of housing development areas is 

needed, so that problems such as housing searches are dynamic. The use of Geographic Information System (GIS) 

technology is very helpful in mapping / determining housing points in Sidoarjo Regency. 

II. BASIC THEORY 

2.1. Definition of Geographical Information Systems  

Geographic Information System or better known as Geographical Information System, is an integrated 

information system specifically used to manage various data which has spatial information in spatial form, where this 

Geographic Information System technology can be used for scientific investigations, resource management. 

development planning, cartography, and even data are also used to plan routes. In practical terms, we can say that a 

Geographical Information System is a computerized system that has the ability to build, manage, analyze, store, and 
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display a Geographical Information System in the form of a mapping where users who build data and operate it are 

also part of the system.. 

2.2. Breadth-First Search (BFS) Method 

The Breadth-First Search (BFS) algorithm or also known as the wide search algorithm is an algorithm that 

performs a wide search that visits a node pre-order, namely visiting a node then visiting all the nodes that are adjacent 

to that node first. Furthermore, the nodes that have not been visited and are adjacent to the nodes that have been visited, 

and so on. If the graph is a rooted tree, then all vertices at level d are visited before the vertices at level d + 1. 

 

Figure 2.1. Example of Graph in Dijkstra's Algorithm 

In the BFS algorithm, visited child nodes are stored in a queue. This queue is used to refer to neighboring 

nodes which will be visited later in the queuing order. To clarify how the BFS algorithm works and the queues it uses, 

here are the steps for the BFS algorithm: 

Put the end (root) node into the queue. 

b. Take a node from the start of the queue, then check if it is a solution. 

c. If the node is a solution, the search is completed and results are returned. 

d. If node is not a solution, enter all neighboring nodes (child nodes) into the queue. 

e. If the queue is empty and every node has been checked, the search is complete and returns no results. 

f. Repeat the search from step two. 

An example is shown below: 

Figure 2.2 Example of BFS 

To do the searching process on all nodes that are at the same level or hierarchy first before continuing the searching 

process on the nodes at the next level. The sequence of the BFS searching process is shown in the example of Figure 

3.3. Then for the sequence of solutions Figure (a) BFS (1): 1, 2, 3, 4, 5, 6, 7, 1. Figure (b) BFS (1): 1, 2, 3, 4, 5, 6, 7, 1 

Picture (c) BFS (1): 1, 2, 3, 4, 5, 6, 7, 8, 9. 

 

2.3. Euclidean Distance Method 

Euclidean Distance is the calculation of the distance from 2 points in Euclidean Space. Euclidean Space was 

introduced by Euclid, a mathematician from Greece around 300 B.C.E. to study the relationship between angle and 

distance. This euclidean is related to Pythagoras' Theorem and is usually applied to 1, 2 and 3 dimensions. But also 

simple when applied to a higher dimension. Euclidean Distance is a heuristic function obtained based on direct distance 
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free from obstacles such as to get the value of the length of the diagonal line in the triangle. But before getting the 

result the two points must be represented in 2-dimensional coordinates (x, y). Two points p1 = (x1, y1) and p2 = (x2, 

y2) become the following equation. 

Euclidean Distance (d) = (√(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐) 

Euclidean formula 

So that from the formula above we can implement it. 

 

III. ANALYSIS AND SYSTEM DESIGN 

3.1. Flowchart System 

A system flowchart is a graphical depiction of the steps and sequence of procedures of a program. Flowcharts help 
analyzers and programmers to solve problems into smaller segments and help in analyzing other alternatives in 

program operation. The following is an overview of the system flowchart that will be made. 

Figure 3.1. System flowchart 

 

3.2 Entity Relationship Diagram (ERD) 

Entity Relationship Diagram or ERD is a diagram that describes the arrangement of tables and their attributes 

and determines the relationships between tables. ERD also explains the relationship between attributes and tables, 

where attributes have a function to describe the characteristics of the table. 

The following is an overview of the ERD of the system to be created: 
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Figure 3.2.ERD 

3.3. Data Flow Diagrams (DFD) 

Data flow diagram abbreviated as DFD or data flow diagram is a diagram that describes the flow of data in a 

system. In this system, there are several DFD levels which are described below. 
 
3.3.1. Context Diagram (CD) 

 

Context Diagram (CD) or context diagram is the highest level of DFD. This diagram illustrates the data flow 
on a global system. According to Afyenni, the context diagram should only describe one process, not more, and not 
describe the data store (2014). This context diagram also describes the external entity with the system in general. The 

following is an illustration of the system context diagram that will be made: 
 

       Figure 3.3. Context Diagram / Context Diagram 
 

3.3.2. Data Flow Diagram Level 0 (DFD 0) 

 

Data Flow Diagram level 0 or DFD 0 is a DFD that describes the processes that are in the context diagram. 
The following is an overview of the DFD 0 of the system to be created. 

 
     Figure 3.4 DFD 0 

 
The image above is an image of level 0 data flow diagram which has 2 processes which are explained as 

follows: 

a. Master data 
The master data process is the process of entering data carried out by the admin. The data entered 
is housing data stored in a table where and gallery data is stored in the gallery table. 

b. BFS Mapping 
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The BFS mapping process is a mapping process with BFS calculations this process is carried out by the user and the 
mapping data is taken from the place table. 

 

3.3.4. Data Flow Diagram Level 1 (DFD 1) 

   Figure 3.5. Data Flow Diagram Level 1 
 
 

The image above is a data flow diagram level 1 which has 2 processes, which are explained as follows: 
a. Input and update place data 

The process of input and update of place data is a process carried out by the admin to add and change housing 
data and the table used to store is the place table. 

b. Input and update Gallery data 
The process of entering and updating Gallery data is the process carried out by the admin to add and change 
Gallery data and the table used to store is the Gallery table. 

 
3.3.4. Data Flow Diagram Level 2 (DFD 2) 

 

 

Figure 3.6. Data Flow Diagram Level 2 
The image above is an image of level 2 data flow diagram which has 2 processes which are explained as follows: 

a. Housing Information 
Housing information process is a process to view housing information. 

b. Gallery Information 
Gallery information process is a process to view housing gallery information. 
 

4. TESTING AND RESULTS 

 

4.1. Testing the Breadth First Search Algorithm 

 

Application performance testing is testing how the application performs in carrying out the methods applied 
in this application. In this test, the results of the system application path output will be compared with the manual 
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calculation of the Breadth First Search method. In this test, a 5 radius will be taken from the user's location point, and 
then it will be matched with the application results and manual calculations. 
 

1. Testing Radius 1 Km. 

 
        Figure 4.1 Testing Results Radius 1 Km 
 

From the 1 km radius test results in Figure 4.1, 5 housing data are obtained by calculating the distance based 
on a 1 km radius. The color of the lines in the 1 Km radius test is distinguished by the radius of the level. 1 km radius 
in green. 

 
Figure 4.2 Vertex M Radius 1 Km 

 
In Figure 4.2 the results of the Vertex M radius of 1 km are the results of map drawing with the Breadth First 

Search method using a technique where the first step is the expanded root node, after that then all successors of the 

root node are also expanded. This continues to be done repeatedly until the leaf (the node at the lowest level no longer 
has a successor). To calculate the rarity between housing nodes using the Euclidean Distance formula, the following 
is a manual calculation and in table 4.1 is the search result for a radius of 1 km. 
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Table 4.1 Calculation Results of 1 Km Radius 

 
2. Testing Radius 2 Km 

 
          Figure 4.3 Testing Results Radius 2 Km 

 
From the results of the 2 km radius test in Figure 4.3, 6 housing data is obtained by calculating the distance 

based on a 2 km radius. The color of the lines in the 2 Km radius test is distinguished based on the radius level. 1 km 

radius in green, 2 km radius in red. 

Figure 4.4 Vertex M Radius 2 Km 
 

In Figure 4.4 the results of the Vertex M radius of 2 km are the results of map drawing with the Breadth First 

Search method using a technique where the first step is the expansion of the root node, after which all successors of 
the root node are also expanded. This continues to be done repeatedly until the leaf (the node at the lowest level no 
longer has a successor). To calculate the rarity between residential nodes using the Euclidean Distance formula, in 
table 4.2 below are the results of the search for a radius of 2 km. 
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Table 4.2 Calculation Results of a 2 Km Radius 

 
3. Testing Radius 3 Km 

 
Figure 4.5 Testing Results Radius 3 Km 
 

From the results of testing a radius of 3 km in Figure 4.5 obtained 14 housing data with the calculation of 

the distance based on a radius of 3 km. The color of the lines on the 3 Km radius test is distinguished based on the 
radius level. 1 km radius in green. 2 km radius in red, 3 km radius in blue. To calculate the rarity between residential 
nodes using the Euclidean Distance formula, here are the search results for a radius of 3 km. 
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Figure 4.6. Result of Vertex M Radius 3 Km 

 

In Figure 4.6, the result of Vertex M with a radius of 3 km is the result of map drawing with the Breadth 
First Search method using a technique where the first step is the expansion of the root node, after which all successors 
of the root node are also expanded. This continues to be done repeatedly until the leaf (the node at the lowest level 

has no successor anymore). To calculate the infrequency between housing nodes using the Euclidean Distance 
formula, here are the search results for a radius of 3 km. 

 
Table 4.3. 3 Km Radius Calculation Results. 
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The method used to measure the distance in table 4.3 above is the Euclidean Distance method, which is a method 

of finding the proximity of 2 variables, apart from being easy, this method is also more time efficient, and a fast 

process. 
 

4. Testing Radius 4 Km 

 

Figure 4.7 Testing Results Radius 4 Km 
 

From the 4 km radius test results in Figure 4.7, 17 housing data are obtained by calculating the distance 
based on a 4 km radius. The color of the lines on the 4 Km Radius Test is distinguished based on the radius of the 

level. 4 km radius in purple color. 
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Figure 4.8. Result Vertex M Radius 4 Km 
 

In Figure 4.8, the result of the Vertex M radius of 4 km is the result of map drawing with the Breadth First 
Search method using a technique where the first step is the expansion of the root node, after which all successors of 
the root node are also expanded. This continues to be done repeatedly until the leaf (the node at the lowest level that 

no longer has a successor). To calculate the rarity between housing nodes using the Euclidean Distance formula, here 
are the results of the search for a radius of 4 km. 
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Table 4.4. Radius Calculation Results 4 Km 
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The method used to measure the distance in table 4.4 above is the Euclidean Distance method, which is a 
method of finding the proximity of 2 variables, besides being easy, this method is also more time efficient, and a fast 
process. 

 
5. Testing Radius 5 Km 

 

Figure 4.9 Testing Results Radius 5 Km 
 

From the results of testing a radius of 5 km in Figure 4.9, 33 housing data obtained by calculating the distance 
based on a radius of 5 km. The color of the lines on the 5 Km Radius Testing is distinguished based on the radius of 

the level. 5 km radius in black. 
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Figure 4.10 Vertex M Radius 5 Km 
In Figure 4.10, the results of the Vertex M radius of 5 km are the results of map drawing with the Breadth 

First Search method using a technique where the first step is the expansion of the root node, after which all successors 

of the root node are also expanded. This continues to be done repeatedly until the leaf (the node at the lowest level 
no longer has a successor). To calculate the rarity between residential nodes using the Euclidean Distance formula, 
in table 4.5 below are the results of the search for a radius of 5 km. 
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Table 4.5 Calculation Results of a 5 Km Radius 
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4.2. Analysis of test results 
 

From the Breadth First Search test applied in this application it can run well, testing is done by testing 

searches based on a 1 km radius, 2 km radius, 3 km radius, 4 km radius, 5 km radius. Each radius in the search results 
is different because the starting point of the test is at five different location points. The following is in table 4.6 
Processing Time Test Results with data displayed housing data and the search process time. 

 
Table 4.6 Processing Time Test Results 

 
     Figure 4.11. Results of Testing Time Radius 1 Km 

 
      Figure 4.12. Result of Testing Time Radius 2 Km 

 
       Figure 4.13. Result of Testing Time Radius 3 Km 
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                  Figure 4.14. Testing Results Radius 4 Km Processing Time 
 
 

 
 
 

 
 
 
 

 
 
 

     Figure 4.15. Results of Testing Time Radius 5 Km 
 

 
5. CONCLUSIONS AND SUGGESTIONS 

 

5.1. Conclusion 

 

Based on the results of the research and discussion that has been done, it can be concluded that: 
[1]. Breadth-first search (BFS) performs the searching process on all nodes that are at the same 

level or hierarchy first before continuing the searching process on the nodes at the next level. 

[2]. The application can display Breadth-first search (BFS) and Breadth-first search (BFS) nodes 
which is traversed according to the start and end points defined by the user. 

[3]. Applications can measure path lines using the Euclidean Distance formula method. 
 

5.2. Suggestion 

 

After evaluating the application as a whole, it is hoped that the results of this research can be further 

developed with development suggestions as follows: 
[1]. For the development of this information system, the mapping of housing locations should be 

enlarged, not only for housing in Sidoarjo. 

[2]. Implementing this geographic information system concept on the Android platform in order to 
take advantage of the geolocation or GPS feature and increase system mobility. 

[3]. For the creation of Djkstra nodes and paths, so that they are made closer to the curves of the 
road, so that the resulting difference is not too far from the distance shown by Google Maps. 
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